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The continued progress of the work of the Institute this 
year has only been possible through the help afforded us 
by a grant from the Commonwealth Department of 
Health and by the continued and generous support of the 
Felton Bequest Committee. 


The grant of £3,000 from the Commonwealth Govern- 
ment is being expended upon researches on the Australian 
snake venoms, on staphylococcal infections, on anterior 
poliomyelitis and on dysentery in infants and young 
children. 


So far we have been able to carry on our programme of 
work without serious retrenchment, but such a step will 
be necessary in the forthcoming year unless further help 
is available. 


The financial position of the biochemical department in 
particular is very uncertain. Until last year it was 
maintained by the generosity of the Edward Wilson 
(“The Argus’) Trust, and it was hoped that by this time 
the Endowment Fund founded by the late Sir Aaron Danks 
would have been completed and would be yielding sufficient 
interest for this purpose. So far the only funds available 
towards the £1,500 necessary for the maintenance of this 
department in the coming year are the interest on the 
Endowment Fund (about £500), and two subscriptions of 
£100 each from the Danks Trust and from Mrs. A. Brown. 
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Various improvements in the equipment of the building 
have been made during the past year. A small refrigerating 
plant has been installed in the basement, and it is now 
possible to carry out certain necessary biochemical opera- 
tions in the cold. A ventilating unit has been installed in 
the main pharmacological laboratory. We are greatly 
indebted to Dr. F. W. Grutzner and to Dr. Roland 
Wettenhall, whose gifts of £10 and £5/5/- have been used 
for this purpose. The glass cleaning room has _ been 
remodelled, and a boiler for preliminary sterilisation and 
further sinks and bench space have been provided. Suitable 
arrangement of this equipment has greatly facilitated the 
cleaning of the bacteriological glassware. 

Mr. Harold Dew, who for some years has been on the 
staff of this Institute, first as Assistant Director, then as 
Acting Director after Dr. Patterson’s departure, and finally, 
for a number of years as a part-time worker, has been 
appointed to the Bosch Chair of Surgery at Sydney. He has 
also been appointed to an Hunterian Professorship of the 
Royal College of Surgeons of London. We offer him our 
heartiest congratulations. 


We desire also to congratulate Mr. H. F. Holden, who 
obtained the M.Sc., Melbourne, this year by a thesis entitled 
“Research into the Constitution of the Proteins.” 


The Work of the Institute. 
Australian Snake Venoms. 


This work is of a twofold nature :—(a) the collection 
of venom for use in research and for the preparation of 
antivenines at the Commonwealth Serum Laboratories, and 
(b) researches on the Australian poisonous snakes and 
their venoms. 


(a) The Collection of Venom. 


Our thanks are due to the President, Council 
Director of the Melbourne Zoological Gardens, a ab 
kindness we are permitted to house our snakes at the 
reptile house in the Gardens and to retain the whole-time 
services of Mr. T. Eades for the collection and care of 
snakes. During the season trips have been made to 
Queensland (2), to Mount Gambier (2), to Tallangatta 
(2), and to Pirron Yallock (3). We are indebted particu- 
larly to Mr. H. Winter Irving, of Tirrengower, and to Mr 
Kirby, of Mingbool, for placing at our disposal at Pirron 


ec Mount Gambier facilities for the collection 
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This year we have collected approximately 200 death 
adders, 120 tiger snakes, 150 copperheads, 20 black snakes, 
10 brown snakes, and of rare species — four Denisonia 
maculata, and a single specimen of Hoplocephalus stephenst. 
Mr. Donald Thomson brought back with him from Queens- 
land a living specimen of Pseudechis australis and speci- 
mens of two non-venomous species — Chondropython 
viridis, and Liasis fuscus. He brought back also dead 
specimens of Demansia olivacea from which he had collected 
venom during life, of Hypsirhina macleayi, and several 
specimens of Pseudechis australis. 


Of the venoms, we have obtained this year 22 grammes 
of death adder, 20 grammes of tiger, 8 grammes of copper- 
head, 24 grammes of black, and 48 milligrammes of brown 
snake venom. Of the venoms of Denisonia maculata and of 
Hoplocephalus stephenst we have obtained about 14 mille- 
grammes, and several grammes of the venom of Pseudechis 
australis. 


Mr. Donald Thomson, who joined our staff as biologist 
in January, has taken over from Dr. Kellaway the collection 
of venom. We hope to make a further improvement in our 
methods of handling the reptiles for the collection of venom 
by introducing the use of a short catching and holding 
stick devised and made by Mr. L. Trengove for this 
purpose. The process of handling death adders for the 
collection of venom, as practised up till now, is by no means 
devoid of risk, as the adders are captured by hand, and 
Mr. Eades has already been bitten once this year, fortu- 
Heal by an adder which had been milked immediately 

efore. 


A good deal of valuable experience has been acquired in 
regard to the care of venomous snakes in captivity. Last 
year it was our practice to keep most of the snakes on a 
bed of gravel. This year we have adopted instead the 
practice of bedding the snakes in straw on the concrete 
floors, and of providing in each cage one or more tightly 
bound sheaths of straw for the purpose of enabling the 
reptiles to shed the skin more readily. This process occurs 
frequently in captivity, and snakes unable to get rid of 
the old skin very soon die. In addition to supplying water 
in bowls, the straw is wetted frequently in the hot weather, 
and the snakes, particularly black snakes and tiger snakes, 
appear to be in much better condition than formerly. We 
have not been so fortunate with our copperheads, and have 
had much mortality among them, due, principally, to in- 
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sufficient feeding. Adequate ventilation of the cages and 
frequent changes of the straw bedding are necessary to 
keep the snakes in good condition. Overcrowding is a 
definite factor in the mortality of our captive reptiles. 


It has been our practice, as formerly, to segregate the 
snakes of different species. This we still think to be 
important. The reptiles frequently bite each other, and 
although the result is not fatal, and although we have some 
evidence that a snake bitten by one of another species does 
not produce contaminated venom, the possibility of con- 
tamination of the serum of the bitten snake cannot be 
excluded. This might vitiate the experiments referred to 
later in the report on the specificity of the immunity 
response to such sera. 


We have not been able to ascertain as yet whether the 
provision of “vita”? glass in the roof windows of the new 
snake houses is definitely advantageous. 


Great attention is paid to the presence of mouth disease 
(canere), and any snake which becomes affected is at once 
discarded from those milked for poison, and put in a 
separate cage. This we regard as of importance, since in 
milking a single receptacle is used for collection from 
several snakes. Venom mixed with that obtained from 
snakes with mouth disease is discarded. No attempt is 
now made to treat affected snakes, as it is more economical 
during the summer months to collect new ones to replace 
those which have been discarded. 


(b) Researches on Austrahan Snakes and Their Venoms. 
Studies on the Venom of the Black Snake. 


The experiments of Martin thirty-five years ago gave 
us a very complete knowledge of the mode of action of this 
venom, but there are very few data in the literature in 
regard to the exact dosage which is certainly lethal for 
various laboratory animals, and these facts are necessary 
for immunological studies. The observations recently made 
here have confirmed the opinion formed by earlier workers 
of the relatively low toxicity of this venom. A horse, for 
example, bitten even by a large black snake, would not 
succumb unless it were so unfortunate as to receive the 
venom directly into a vein. For the monkey, guinea-pig, 
rabbit, rat and mouse, the certainly lethal dose when the 
venom is given subcutaneously ranges from less.than 1.0 
mgm. per kilo. in the monkey, to 3.5 mgms. per kilo. in the 
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mouse. In the cat the lethal dose is probably more than 
double this last figure. It is interesting to compare these 
results with the certainly lethal dosage of the venoms of 
two other species in this genus, Pseudechis guttatus and 
Pseudechis australis—both of which appear to have much 
the same order of toxicity and cause similar symptoms 
when injected into animals. 


The observations suggest that the examination of a 
venom may afford confirmatory evidence of the genus to 
which a given snake belongs, and should this relationship 
between venoms of different species in the same genus 
prove of general application it will afford a reasonable 
probability in regard to the degree of danger attaching to 
the bites of the rarer Australian snakes. 


The Hxamination of the Venoms of Rare Australian 
Poisonous Snakes. 


Through the kindness of Mr. J. R. Kinghorn, of the Aus- 
tralian Museum, two samples of venom obtained from the 
type specimens of Oxyuranus maclennani, the giant brown 
snake of Queensland, were made available for investigation. 
These dry samples, weighing 0.475 and 0.356 grammes, 
were obtained by Mr. McLennan each from a single snake. 
As there was some deterioration of the samples, no 
attempt was made to determine finally the certainly lethal 
dose of the venom for a number of species, but sufficient 
experiments were made to indicate its highly toxic nature. 
When the venom is injected subcutaneously, the lethal dose 
for monkeys appears to be about 1.0 mgm. per kilo., for 
rabbits about 0.5 mgm. per kilo. (intravenous certainly 
lethal dose about 0.1 mgm.), for guinea-pigs 0.08 mgm. per 
kilo., and for rats 0.6 mgm. per kilo. The symptoms 
produced in all these species were dominantly neurotoxic, 
death occurring from respiratory failure. All these experi- 
ments were made with the less denatured sample of venom, 
which, injected intravenously in rabbits, caused intra- 
vascular coagulation. The other sample of venom had no 
such action, the ‘“‘thrombase” having presumably been 
destroyed. (This sample had by accident been immersed 
in spirit.) In vitro the venom had a powerfully coagulant 
action on the citrated plasmas of the guinea-pig, rabbit, 
sheep and man. It was haemolytic as judged by in vitro 
tests for the red cells of man and of the guinea-pig, but 
not for those of the rabbit and sheep. The denatured 
sample of the venom, which was without coagulant 
activity, caused a profound fall of blood pressure when 
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injected intravenously into rabbits. There was no trace 
of curare-like action on the phrenic endings in the 
diaphragm in these animals. 


We received from Mr. Donald Thomson a third sample 
of venom, which proved to be wholly different in nature, 
though Mr. McLennan had obtained it from a snake which 
he thought to be identical with Oxyuranus maclennani. As 
Mr. Kinghorn pointed out, it is very difficult in the field 
to distinguish Oxyuranus from Pseudechis  scutellatus 
(Peters), and since the venom closely resembled that of 
other members of the genus Pseudechis—P. porphyriacus 
and P. guttatus—we provisionally described the sample as 
the venom of P. scutellatus. Fortunately, however, Mr. 
Thomson brought back the actual specimen from which 
the venom had been obtained. This he has identified as 
Pseudechis australis, and Mr. Kinghorn, who has kindly 
examined Mr. Thomson’s material, concurs in this opinion. 
This venom was anticoagulant, rather feebly neurotoxic, 
but was powerfully haemolytic. Preliminary ranging 
experiments for the determination of the certainly lethal 
dose showed that by subcutaneous injection this was about 
2-3 mems. per kilo. for the rabbit, and by intravenous 
injection about 0.7 mgms. per kilo. For the guinea-pig the 
certainly lethal dose by subcutaneous injection was 1.5 
megms. per kilo., and for the rat more than 4 mgms. per kilo. 
The haemolytic power of this venom is only slightly less 
for human and guinea-pig red cells than that of the common 
black snake Pseudechis porphyriacus. Injection of the 
venom into rabbits caused a rise followed by a fall of blood 
pressure, which was again followed by a gradual rise to 
death. The effect on the blood pressure resembles that 
produced by asphyxia, the blood however remaining bright 
in the arterial cannula. Possibly it may be explained by 
direct action of the venom on the bulbar centres. Both 
these venoms were shown to have a stimulant action on 
plain muscle, that of Oxyuranus being more potent in this 
respect. As three samples of the venom of P. australis are 
now available, one having been obtained from a living snake 
milked in captivity many times by Mr. Donald Thomson, 
it is hoped shortly to carry out a more complete investiga- 
tion of this venom. 


The Fractionation of Australian Snake Venoms. 


The venoms of poisonous snakes are extremely complex, 
both in composition and in toxic activity. In addition to 
water and salts, they contain proteins coagulable by heat 
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and proteoses, and it is with these two last constituents 
that their manifold toxic properties are associated. Many 
venoms possess haemageglutinic, haemolytic, and cytolytic 
activities; some cause coagulation of the blood when in- 
jected intravenously, some haemorrhage following damage 
to the endothelium lining the blood vessels, and nearly all 
have a neurotoxic action, either central or peripheral; 
some contain proteolytic ferments, and finally, some reduce 
the resistance to micro-organisms gaining access to the 
site of injection. 


We have attempted to fractionate the venom of the death 
adder by extracting the dry venom with 45% alcohol, and 
have achieved a fairly good quantitative separation of the 
coagulable proteins from the proteoses without loss of the 
total activity of the venom. The insoluble fraction has 
associated with it all the feeble coagulant activity of the 
venom, and the soluble fraction contains the“‘neurotoxic” 
principle which has a curare-like action. The haemolytic 
activity of the venom is not segregated in either fraction, 
but appears to be evenly distributed between them. The 
stimulant action on plain muscle is unevenly distributed 
between the two fractions, more being present with the 
proteoses. When the fractions are tested by subcutaneous 
injection, almost all the toxicity appears to reside in the 
soluble fraction, but tests by intravenous injection indicate 
a moderately even distribution of toxic activity between 
the two fractions. 


This method of fractionation is not satisfactory for the 
venoms of the tiger snake and copperhead, though many 
different strengths of alcohol have been tried. Mr. Holden 
is now engaged in perfecting a high pressure filtration 
apparatus to apply the method which Martin used success- 
fully with the venoms of the tiger snake and black snake 
te other Australian snake venoms. 


The Specificity of Active Immunity against Snake 
Venoms. 


It is well known that monovalent antivenines exhibit 
strict specificity in passive protection experiments, except 
with the venoms of species closely allied to those used in the 
preparation of the antivenines, and even here the degree 
of non-specificity is trivial. It seemed not improbable that 
active immunity against snake venoms would exhibit less 
strict specificity. Some experiments were carried out to 
throw light on this question. 
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Six groups of 40 guinea-pigs were immunised each against 
one of six different venoms (four of Australian elapine 
snakes and two of Indian snakes, the Cobra and the 
Daboia). After some months treatment by subcutaneous 
injection of the venoms, the animals surviving immunisa- 
tion were tested by subcutaneous injection of varying 
numbers of certainly lethal doses of other venoms. 


Animals immunised by injections of the venom of the 
tiger snake (Notechis scutatus) until they were able to 
withstand the subcutaneous injection of 14 certainly lethal 
doses of this venom without symptoms, were immune to 12 
certainly lethal doses of the venom of the copperhead 
(Denisonia superba), or to at least 8 certainly lethal doses 
of the venom of the giant brown snake (Oxyuranus 
maclennani). On the other hand, no appreciable protection 
was afforded against the venoms of the cobra (Naia naia), 
the death adder (Acanthophis antarcticus), or the black 
snake (Pseudechis porphyriacus), and only slight protec- 
tion against that of the common brown snake (Demansia 
textilis). 


Guinea-pigs immunised against 9 certainly lethal doses of 
the venom of the copperhead (Denisonia superba) showed 
also no appreciable protection against the venoms of the 
cobra, death adder, black snake, or of the giant brown 
snake, but were immune to 4 certainly lethal doses of tiger 
snake venom. 


On the other hand, guinea-pigs immune to 2 certainly 
lethal doses of death adder venom were protected against 
10 certainly lethal doses of copperhead venom or to at least 
8 certainly lethal doses of the venom of the tiger snake. 
In contrast to these last, guinea-pigs immunised against 2 
lethal doses of cobra venom presented no appreciable 
immunity to the venoms of the copperhead, death adder, or 
tiger snake. 


Finally, animals immunised with daboia venom showed 
no immunity to cobra venom or to the venoms of the 
copperhead, death adder or tiger snake. 


When injected subcutaneously, the venoms of the tiger 
snake, copperhead and giant brown snake are predominantly 
neurotoxic in action. On the other hand, death in guinea- 
pigs following the subcutaneous injection of the venoms of 
the black snake or of the death adder is attended by the 
production of extensive haemorrhagic lesions in the lungs. 
The tiger snake and copperhead are more closely allied 
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zoologically than the other elapines studied, though each of 
the six Australian snakes whose venoms were used for 
testing represents a separate genus. The venom of the 
cobra is somewhat akin to that of the Australian elapines, 
being dominantly haemorrhagic and neurotoxic in its action 
on the guinea-pig. That of the daboia is totally different, 
being viperine in its general characters. 


To ascertain the effect of the “toxic constitution” of 
venoms, guinea-pigs immunised against various venoms 
were tested by the intravenous injection of the venom of 
the tiger snake, which contains a powerful thrombase. 
Guinea-pigs immunised subcutaneously to 14 certainly lethal 
doses of tiger snake venom were protected against 12 
intravenous certainly lethal doses. Animals immunised to 
9 certainly lethal doses of copperhead venom (which con- 
tains no thrombase but is anticoagulant) were partially 
protected against the intravenous injection of 4 certainly 
lethal doses of tiger snake venom. Guinea-pigs immune to 2 
certainly lethal doses of black snake venom (which also 
contains a powerful thrombase) were partially protected 
against 4 certainly lethal doses of tiger snake venom, and 
guinea-pigs immunised against daboia venom (which con- 
tains a thrombase) showed no protection against the intra- 
venous injection of tiger snake venom. 


In active immunity against snake venoms specificity is 
less strict than in passive protection with univalent sera. 
Two factors determine the degree of specificity in these 
experiments: (1) the zoological relationship of the reptiles 
producing the venoms, and which may or may not be 
paralleled by similarity in the “toxic constitution” of the 
venoms; and (2) the nature of the venom, its “toxic con- 
stitution,” and particularly that toxic action which, in the 
species of animal used for the experiments, is the dominant 
one. Close species relationship between the reptile supply- 
ing the venom used for immunisation and that whose 
venom is used for testing appears to be even more 
important in determining non-specific protection than close 
similarity of the venoms in regard to their toxic behaviour. 


The Distribution of Venomous Snakes. 


One of the most serious difficulties in the treatment 
of snake-bite in this country by antivenine is caused by 
the specificity of antivenine treatment and by the imprac- 
ticability of providing polyvalent antivenine at present. 
It becomes important to know, if possible, the snake 
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responsible for the bite. To enlist the help of the medical 
profession and to interest them in the question of the 
identification of the snakes in their own districts, and 
particularly of snakes responsible for cases of snake-bite 
coming to them for treatment, a few brief notes on the 
identification of the common venomous snakes have been 
prepared. 


This short paper contains a good deal of new information 
in regard to the distribution of the common venomous 
snakes. The descriptions closely follow Boulenger, and are 
illustrated by photographs of living snakes taken by the 
authors. Finally, the paper contains an abbreviated but 
useful key provided by Mr. J. R. Kinghorn. 


The Treatment of Snake-bite. 


There can be no doubt that the ideal method of treatment 
of a snake-bite of the limbs is the immediate application of 
a ligature round a part of the limb between the bitten part 
and the heart, followed at once by excision of the tissues 
round the bite. This method, as Fairley showed, is suc- 
cessful in the treatment of snake-bites in sheep. In many 
cases of snake-bite in man less adequate measures than 
excision are adopted after the application of the ligature. 


Dr. Kellaway has suggested a method of treatment for 
these cases when a doctor is available for its application. 
The ligature, which should have been applied round a part 
of the limb containing a single bone, is left in place, and 
immediately distal to it a “‘venous” ligature is applied. 
This should be tight enough to obstruct the venous return 
from the ligated part, but not so tight as to obstruct the 
arterial flow if the main “arterial” ligature is removed. — 
A superficial vein is opened immediately distal to the 
ligature. From this a series of bleeding is obtained, the 
“arterial ligature” being released for a minute in every five 
for this purpose. The part of the limb distal to the 
“venous ligature” is thus repeatedly washed out with blood 
and the envenomed blood is not allowed to enter the 
circulation. It is suggested that the method (in children 
or in adults with bites by large reptiles) should be combined 
with transfusion of blood from another person. 


Experiments upon sheep, using only venesection without 
treatment of the site of injection, give favourable results 
in the case of the venoms of the tiger snake, brown snake 
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and death adder. Protection against 14 to 14 certainly 
lethal doses is obtained. With copperhead venom the 
protection is not so good. These results are in striking 
contrast to those of Fairley’s recent experiments on 
ligature. 


The experiments so far conducted suggest that it is 
possible to remove from one-third to one-half of the injected 
venom from a limb. The method therefore should be useful 
even in cases in which no antivenine or only a limited 
amount is available. 


It will be of particular value in the treatment of bites 
by the brown snake and by the death adder, as there are 
grave difficulties in the way of producing satisfactory anti- 
venines against either of these venoms. Dr. Morgan’s 
experience at the Commonwealth Serum Laboratories of 
the immunisation of horses against death adder venom is 
most disappointing. Though the animals acquire a very 
high active immunity, their serum so far has proved of 
little value for passive protection against the venom. 


Brown snakes are difficult to procure, and yield very 
little venom at a bite. It is impracticable to collect sufficient 
of their venom for the preparation of univalent antivenine, 
though possibly sufficient may be obtained to use in the 
preparation of a polyvalent antivenine. 


Publications. 


KELLAWAY, C. H.: 


“Observations on the Certainly Lethal Dose of the 
Venom of the Black Snake (Pseudechis porphyr- 
acus) for the Common Laboratory Animals.” 


(In the Press.) 


KELLAWAY, C. H., and 
WILLIAMS, F. ELEANOR: 


“The Venoms of Oxyuranus maclennant and of 
Pseudechis scutellatus.” 
Australian Journal of Experimental Biology and 
Medical Science (1929), 6, 155. 
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KELLAWAY, ‘C.. H., 
FREEMAN, Mavis, and 
WILLIAMS, F. ELEANOR: 

“The Fractionation of Australian Snake Venoms. 1.— 
The Venom of the Death Adder (Acanthophis 
antarcticus).” 

Australian Journal of Experimental Biology and 
Medical Science (1929), 6, 245. 


KELLAWAY AC. He: 
“The Specificity of Active Immunity Against Snake 
Venoms.” 
Journal of Pathology and Bacteriology (1930), 32, 


KELLAWAY, ©. H., and: 
EADES, T.: 
“Field Notes on the Common Australian Venomous 


Snakes.” 
The Medical Journal of Australia, Aug. 24th, 1929. 


KELLAWAY, C. H.: 
“Local Venesection in the Treatment of Snake-bites 
of the Extremities.” 
The Medical Journal of Australia, Apr. 26th, 1930. 


‘“Tocal Venesection in the Treatment of Snake-bites. 
An Experimental Study.” 
(In the Press.) 


Other Work in Progress. 


Mr. Donald Thomson has in preparation an interesting 
paper on the habits and venom yields of Pseudechis 
australis. 


Dr. Kellaway and Mr. Thomson are studying the natural 
immunity of Australian snakes to their own and other 
venoms, and some very interesting results have already 
been obtained. 


An investigation of the specificity of immunity against 
the sera of Australian snakes is being carried out by Dr. 
Kellaway and Miss Williams. The results so far suggest 
that the relationship of genera, though not of species, may 
be determined in this way. 


16 


Finally, My. Holden, Miss Williams and Dr. Kellaway 
are studying the influence of sera and their constituents 
on haemolysis by Australian snake venoms. 


The Venomous Spiders. 


A few experiments have been made to ascertain whether 
the venom of the common red back spider (Latrodectus 
hasseltw) is similar to other members of this widely 
distributed genus. 


The symptoms following the natural bite in guinea-pigs 
were found to be similar to those described by Houssay 
and by Escomel for the bite of L. mactans. The rabbit is 
resistant to the venom of this species, as it is to some 
other members of the genus. Extracts of the head of the 
spider cause symptoms when injected into guinea-pigs 
similar to those following natural bite, and _ bronchial 
constriction plays the dominant role in causing death. 
Extracts of the bodies of L. hasseltw, like those of L. 
mactans and L. 13 guttatus, have a powerful haemolytic 
action. There is no evidence of any action of the venom 
of this spider on the coagulation of the blood, and the 
symptoms following natural bites in animals suggest that 
the venom is powerfully neurotoxic. 


Publication. 
KELLAWAY, C. H.: 


“The Venom of Latrodectus hasseltii.”’ 
The Medical Journal of Australia, Jan. 11th, 1930. 


Through the courtesy of Mr. Musgrave, of the Australian 
Museum, Sydney, we have had the opportunity of examining 
a number of specimens of the venomous trap door spider— 
Atrax robustus. Natural bites by this spider have produced 
no symptoms in any of the experimental animals we have 
used—the rabbit, guinea-pig and mouse. We have been 
able to extract the venom by making the spiders bite 
weighed rods of closely rolled filter paper, which were 
again weighed after dessication. The venom was then 
extracted with distilled water, the solution being taken to 
dryness mm vacuo in the cold. Further work on this spider 
is in progress. 
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Staphylococcal Toxin. 


It had been shown previously that the producticn of 
staphylococcal toxin was greatly increased if the organisms 
were grown in an atmosphere containing added carbon 
dioxide. The significance of this finding has been investi- 
gated by Dr. Burnet. 


In the first place it was found that the great irregularity 
shown in the toxin production by a given strain when 
grown without added CO, was related to the extent to 
which certain non-pigmented variants were produced. 
These albus strains were ready producers of toxin, even in 
the almost complete absence of CQ.,, but only if the p.H. 
of the medium were maintained on the acid side of 
neutrality. Stable aureus strains which were incapable of 
giving rise to albus variants produced only traces of toxin 
if the carbon dioxide tension were kept very low, while a 
maximal production took place in an atmosphere containing 
20% of the gas. The differences in the behaviour of the 
two variants could be explained on the hypothesis that the 
aureus strains, like most living cells, were relatively im- 
permeable to H ion as such, but allowed the free passage 
of CO,, which, once inside the cell, then altered the intra- 
eellular reaction according to the ordinary laws of ionic 
dissociation. The albus variants, however, had become 
much more permeable to H ion, and the intracellular reaction 
was that of the medium. In both cases toxin is presumed 
to be produced when the intracellular reaction lies between 
p.H. 6 and p.H. 7. Some direct evidence for the hypothesis 
was adduced from the fact that the buffering capacity of 
the albus variant in the living state was appreciably greater 
than that of an equal amount of the aureus type. 


The Pharmacological Action of Staphylococcal Toxin. 


The preparation of extremely potent toxin by the growth 
of staphylococci on agar has enabled us to investigate its 
pharmacological action. When injected intravenously, even 
m very small doses, into young cats, it kills them with 
symptoms significantly like those displayed by the children 
who died at Bundaberg following the injection of toxin- 
antitoxin mixture contaminated by a staphylococcus. 


The intravenous injection of the toxin in both cats and 
rabbits has a twofold effect on the blood pressure. There 
is first a transient fall, with recovery above the normal 
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level, and then a rapid terminal fall of blood pressure. The 
initial transient fall is vasometer in origin, and is due to the 
presence in the crude toxin of pharmacologically active 
constituents of the media. 


The final and dramatic fall of blood pressure, which is 
the significant feature in the killing action of the toxin, is 
due principally to obstruction caused by the toxin in the 
pulmonary circulation. There is in addition a directly toxic 
effect upon the heart, which must play a part in the acute 
eardiac failure which ensues. Our observations confirm 
and extend those of Russ, and we have been able to offer 
direct evidence of both these actions of the toxin. Experi- 
ments with the “heart lung” preparation showed that the 
fall of systemic blood pressure was accompanied by a rise 
in the pulmonary blood pressure, and those with isolated 
lungs perfused with defibrinated blood, using the technique 
of Dale and Schuster, demonstrated a rise in the pulmonary 
pressure and a striking diminution in the rate of flow 
through the lungs following the exhibition of toxin. Using 
an isolated heart preparation provided with an artificial 
lung as well as an artificial peripheral circulation, the toxin 
was found to have also a direct action upon the heart. 


These phenomena which attend the final fall of blood 
pressure do not occur in the actively immunised animal nor 
in animals passively protected with antitoxin. Our 
immunity experiments, however, gave certain anomalous 
results. Apart from the presence of active substances 
derived from the media, over neutralised mixtures of toxin 
and antitoxin were not entirely devoid of pharmacological 
action. This we have attributed to the method of injection, 
and our results show clearly the artificial nature of a test 
by intravenous injection, since the toxic substances are 
able to reach sensitive tisses—in this case the heart and 
the lungs—hbefore being diluted by the bulk of the blood 
and tissue fluids of the body. 


The hirudin and curare used in these experiments were 
kindly given to us by Professor W. A. Osborne, of Mel- 
bourne University, to whom we are also indebted for his 
kindly interest in and critical discussion of some of our 
problems. 

Dr. Burnet has recently presented at a Scientific Meeting 
of the Victorian Branch of the British Medical Association 


a summary of the work on staphylococcal toxin which has 
been carried out here since the Bundaberg investigation. 
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Though little of this is essentially new, we have been able 
to confirm and extend the observations of earlier workers, 
using more potent staphylococcal toxin than was previously 
available, and we have elaborated these findings into a 
coherent body of facts. The part played by the toxin in 
localised infection is clear, but its role in generalised 
infections still remains for investigation. The lesson of 
the Bundaberg tragedy is that under certain conditions 
large amounts of staphylococcal toxin can be elaborated in 
the human body, causing death in a manner that closely 
parallels the phenomena we have described in laboratory 
animals. 


Publications. 


BURNET, F. M.: 
“The Production of Staphylococcal Toxin.” 
Journal of Pathology & Bacteriology, 1930, 33, p. 1. 


KELLAWAY, C. H., 
BURNET, F. M., and 
WILLIAMS, F. ELEANOR: 


“The Pharmacological Action of the Exotoxin of 
Staphylococcus Aureus.” 
(In the Press.) 


BURNET, F. M., and 
KELLAWAY, C. H.: 


“Recent Work on Staphylococcal Toxins, with Special 
Reference to the Interpretation of the Bundaberg 
Fatalities.” 

(In the Press.) 


Bacteriophage Investigations. 


Dr. Burnet and Miss McKie have studied a number of 
aspects of bacteriophage phenomena during the year. 


Amongst the strains of bacteria which have been used in 
previous phage studies is one of B. enteritidis (Gaertner), 
which shows the phenomena of permanent lysogenesis in 
typical form. It is an organism which apparently without 
any damage to itself persistently liberates an active phage 
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into the medium. Such types of bacteria have figured 
largely in discussions on the intimate nature of bacterio- 
phage. The present strain has proved convenient for deter- 
mining the effect of antigenic variation on lysogenic 
function. All the main serological types, HO, HR, O, and 
R, were obtained and their lysogenic activity estimated 
quantitatively. Every variant examined produced the 
typical phage, but the amount differed according to the 
serological type, R forms producing much more than the 
great majority of S cultures. The type of phage produced 
was one totally without action on any R culture, and the 
fact that it is liberated in greater amount by cultures in 
the R phase is strong evidence of the completely intrinsic 
origin of the phage in these cases. It is usually considered 
that lysogenic bacteria produce phage only during their 
active growth, but with this strain successive liberations 
of phage could be obtained by washing the bacteria in 
suitable non-nutrient solutions. 


The study of the relation between the antigenic structure 
of bacteria and bacteriophage action has been extended 
this year to the dysentery bacilli, mainly of the Flexner 


group. 


It is well known that the Flexner dysentery bacilli can be 
differentiated into the four fairly sharply differentiated 
antigenic types, V, W, X and Z. Intermediate forms, such 
as Y and VZ types, also occur. Dr. Burnet and Miss McKie 
have shown that by the use of a suitable series of phages 
it is possible to distinguish the different antigenic types 
with ease, and that the method may be used for the deter- 
mination of type in clinical work. The type differences, of 
course, only apply to the normal smooth forms of the bacilli. 
When rough variants are obtained, they are found to possess 
a wholly new antigen, which is quite distinct from any of 
the smooth antigens and is common to all rough Flexner 
strains. Associated with this change of antigenic nature, 
we find that all rough Flexner variants have a common 
wide sensitivity to phages, with none of the specificity of 
the smooth strains. 


Following the methods of Bail, an extensive series of 
dysentery phages was classified into four groups—C, D, E 
and N—according to the type of resistant variants they 
produced. This grouping allowed the’ essential differences 
between smooth and rough variants in their reactions to 
bacteriophages to be clearly seen. 
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There is one group, E, which can act only on smooth 
cultures; all other phages lyse the rough variant more 
readily than the normal smooth form. Similar but less 
clearly demonstrable results had been previously obtained 
in the Salmonella group. 


A general discussion of the nature of the relation 
between antigenic structure and bacteriophage reactions is 
at present in the Press. In this, Burnet’s earlier view that 
there is an actual identity of the bacterial elements 
responsible on the one hand for the specific adsorption of 
bacteriophage, and on the other for the specific attachment 
of stabilotropie agglutinins, has been discarded. There is a 
very intimate relationship between the two elements, but 
they are apparently not identical. The phage relations 
offer interesting support from an entirely different angle 
for the view derived from purely serological work that the 
rough form is derived from the smooth by the loss of an 
antigenic element which uncovers the previously masked 
rough antigen. Further, they allow a clarification of what 
is at present a source of much confusion in the literature, 
viz., the relation of “roughness” to bacteriophage resist- 
ance. In a number of general reviews the view is taken 
that roughness and resistance to phage are more or less 
synonymous. While this is true for E type phages, most 
other phages show the exact converse. 


Incidental to work on the different types of bacterio- 
phages, a number of attempts have been made to detect 
differences in the physical behaviour of bacteriophage 
particles that might be correlated with such functional 
differences as the characteristic plaque diameters. So far, 
these attempts have been unsuccessful, but in one direction 
an interesting differentiation amongst phages has been 
observed. 


Bedson’s and Bland’s method of studying the charge of 
virus particles by the relative ease with which the virus 
ascends strips of filter paper dipped into a solution contain- 
ing it, was applied to a representative group of phages. 
Two fairly sharply defined groups emerged, those of one set 
rising readily to the full height attained by the liquid, 
the other diminishing rapidly above a certain level. This 
difference was quite independent of the functional type of 
the phages, but was closely correlated with their resistance 
to heating when suspended in non-nutrient fluids. Those 
phages which did not ascend filter paper readily were 
almost completely inactivated by heating to 55° for 
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30 minutes in neutral phosphate solution. The others were 
more resistant. The difference was not observed in either 
type of experiment if the phages were diluted in broth 
instead of in phosphate solution. 


. These experiments suggest particularly that all inves- 
tigations into the physico-chemical characters of the phage 
particle should cover a fairly extensive series of pure phage 
types if any generally valid conclusions are to be drawn. 


The Significance of Phage in Infantile Dysentery. 


The clinical significance of bacteriophage is still uncertain. 
d’Herelle’s original claims, though supported by much 
experimental evidence, have failed to gain general accept- 
ance. After a lapse of some years, increased attention is 
now being devoted to the possible therapeutic usefulness 
of phage in intestinal infections. In India cholera and 
bacillary dysentery are at present being actively studied 
from this point of view. 


During last summer Miss McKie, with the collaboration 
of Dr. I. J. Wood, Superintendent of the Children’s 
Hospital, has investigated a series of cases of bacillary 
dysentery at the Children’s Hospital in order to determine 
whether the spontaneous appearance of phage in the faeces 
is any way related to the clinical course of the disease. 
Repeated faecal specimens were obtained from 24 proved 
cases of Flexner dysentery at 2-3 day intervals, and 
examined for their phage content as well as for dysentery 
bacilli. On the whole, the results support d’Herelle’s 
contention that the appearance of an active phage is of good 
prognostic import. In four cases in which a highly active 
phage appeared, the patients became afebrile within six 
days of its first detection. Two other cases, however, with 
a similar degree of phage activity died, one on the day 
following the appearance of the phage, the other after 
contracting an infection with another type of bacillus. The 
remaining 18 cases, in which phages were weak or absent, 
Showed a higher mortality and a much more prolonged 
illness in those that recovered. Of the four cases in which 
no phage whatever was detected, three died. The series is 
a small one, but as far as it goes offers definite, if limited, 
confirmation of the clinical importance of bacteriophage. 
The observed correlation between rapid recovery and the 
appearance of an active phage may, of course, be inter- 
preted otherwise than by assuming that the presence of 
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phage is responsible for recovery. It offers justification, 
however, for an attempt to influence the disease by thera- 
peutic administration of phage, and it is hoped to examine 
this possibility in the coming year. 
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“Observations on a Permanently Lysogenic Strain of 
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“Bacteriophage Reactions of Flexner Dysentery 


Strains.” 
(In the Press.) 


BURNET, F. M.: 
“Bacteriophage Activity and the Antigenic Structure 


of Bacteria.” 
(In the Press.) 


“A Physical Difference amongst Bacteriophages.” 
(In the Press.) 


BURNET, F. M., 
McKIE£, MARGOT, and 
‘Woop, I. J.: 


“Investigations on Bacillary Dysentery in Infants with 
Special Reference to Bacteriophage Phenomena.” 


(In the Press.) 


Shwartzman’s Phenomenon. 


A new type of immunological phenomenon of great 
theoretical interest has recently been described by 
Shwartzman. Rabbits are injected intradermally with 
certain bacterial extracts, and 24 hours later are given an 
intravenous injection of the same material. Within a few 
hours a violent purpuric reaction appears over the area 
injected on the previous day. 


Dr. Burnet has made an extensive series of experiments 
on this reaction, and has been able to confirm and extend 
Shwartzman’s results. The agent responsible for the 
reaction is apparently identical with the endotoxins that 
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have been obtained from many bacteria. Extracts from 
washed and killed bacteria of widely different groups, such 
as the typhoid bacillus, the meningococcus and the pertussis 
bacillus, are qualitatively similar, producing the typical 
reaction when used with homologous or heterologus 
preparations. Certain non-endotoxic bacteria, such as 
staphylococci and streptococci, have been found inactive. 


The reaction obviously depends on a more or less specific- 
ally altered tissue reactivity, and its analogies lie if any- 
where with anaphylactic phenomena. Burnet has been 
able to demonstrate desensitization effects by suitable 
injections of the active agent after the primary area has 
been prepared. Either local or general desensitization can 
be produced, but like the altered reactivity lasts only for 
a day or two. Im one series of experiments a general 
sensitivity was induced, so that rabbits injected intra- 
venously with a dose of an active preparation which was 
below the lethal dose for normal animals died acutely and 
uniformly with anaphylactoid symptoms. This general 
Sensitization, again like the local reactivity, was of very 
transient duration. In many ways the reaction can be 
compared to a greatly quickened and transient anaphylactic 
state. At present it seems to have no evident bearing on 
human pathology, but as lying well outside the domains of 
elassical immunology it may prove of great importance in 
the future development of immunological theory. 


Pubhiecation. 
BURNET, F. M.: 


“Studies of Shwartzman’s Phenomen of Local Skin 
Reactivity to Bacterial Products.” 


(In the Press.) 
Experimental Poliomyelitis. 


Dr. Burnet and Dr. Jean Macnamara have completed the 
work described in the last Annual Report by showing that 
locally prepared antipoliomyelitic serum could neutralise 
an active virus obtained from the Rockefeller Institute, as 
well as the weaker local virus. The results were reported 
to the Australasian Medical Congress in Sydney during 
September last. 


A few experiments have been made to determine whether 
any differences in immunising power could be detected 
between the two strains of virus. Rather unexpectedly, it 
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was found that two monkeys which had been paralysed by 
local and American viruses respectively, and recovered, 
suffered a typical and in both cases fatal attack of polio- 
myelitis when injected after some months with the opposite 
type of virus. 


Publication. 
BURNET, F. M., and 
MACNAMARA, JEAN: 


“The Activity of Stored Antipoliomyelitic Serum in 
Experimental Poliomyelitis.” 


Medical Journal of Australia, Dec. 14th, 1929. 


Gali-bliadder Infections. 


The work of Wilkie in 1928 seemed to show that the 
great majority ot cases of cholecystitis were associated 
with a constant type of streptococcus which could be 
regularly isolated from the cystic lymph gland if this was 
removed at operation. This organism, according to Wilkie, 
had very specific powers of localisation in the gall-bladder 
of the rabbit, and seemed to offer valuable material for an 
investigation into Rosenow’s theory of elective localisation. 
Dr. Burnet has therefore studied, according to Wilkie’s 
methods, a series of gall-bladders removed with the cystic 
gland by Mr. Alan Newton. So far the bacteriological 
findings have been in accordance with the bulk of previous 
workers that most of the gall-bladders removed at operation 
are sterile, and that in the others a wide variety of patho- 
genic organisms can be found. In practically all cases the 
organisms isolated from the cystic gland were also obtained 
from the gall-bladder wall and bile. The specific strepto- 
coccus described by Wilkie has never been isolated. Some 
modifications of technique are now being investigated, to 
see whether this failure to obtain it is due to technical error 
or to absence of the organism in the cases studied. A 
grant in aid of this work was made by the Australasian 
College of Surgeons, and a preliminary account of the 
results obtained was read at their meeting in Melbourne. 


Focal Infection. 


Dr. Kellaway read a short paper on focal infection before 
the Melbourne Hospital Clinical Society in July last, and 
presented some recent experiments which Miss Williams 
has made on the value of the Solis Cohen and Rosenow 
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methods for the isolation of pathogenic streptococci. In 
these experiments Miss Williams applied these methods to 
the study of the bacterial flora of the tonsils in normal 
subjects, and in a few cases of arthritis of presumed focal 
origin. Fermentation tests and the appearances on blood 
agar of the various strains isolated were utilised only as 
criteria of non-identity. The comparison of the results 
obtained by the two tests showed that whereas with the 
Rosenow tests either green-producing or indifferent strepto- 
cocci might be indicated as the pathogenic organisms 
present, with the Solis Cohen test green-producing and not 
indifferent streptococci were isolated. The number and 
variety of organisms obtained in this last test and presumed 
to be pathogenic was found to depend upon the number of 
organisms placed in the blood tube for culture. Quantitative 
considerations are therefore of importance in determining 
the results of this test, as they are in the Rosenow 
experiment. 


The two methods did not yield identical results in normal 
subjects and in five cases of arthritis, in only two of which 
was it probable that the tonsil was the responsible focus; 
the Rosenow experiment gave positive results in all, and in 
all but two the Solis Cohen test gave quite different results. 


In the paper doubt was thrown on the value of either 
method as a means of selecting responsible pathogenic 
organisms. 


Publication. 


KELLAWAY, C. H., and 
WILLIAMS, F. ELEANOR: 
“Focal Infection.” 


The Melbourne Hospital Clinical Reports, June 
1930, p. 9. 


Biochemical Department. 
The Optical Properties of Denatured Protewms. 


Mr. Holden and Miss Freeman have continued their 
work on the optical properties of denatured proteins. 
Crystalline egg albumin was chiefly used. The specific 
rotation of this protein was redetermined to ascertain the 
effect thereon of the conditions of preparation, the presence 
of ammonium sulphate, and the concentration of hydrogen 
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ions. Certain aids to obtaining a uniform product are 
suggested. Many specimens of denatured egg albumin 
were prepared by various ineans and their specific rotations 
compared. It was found that great differences existed 
between them, and that, in addition, the rotations observed 
depended on the history of the meta-protein subsequent to 
denaturation. In view of recent work on the relation 
between proteins and lipoids and its effect on the specific 
rotation of the former, the amount of lipoid in egg 
albumin was estimated. It was found to be so minute as 
to suggest that it was an admixture. 


Ultra-violet Absorption Curves of Oxyhaemoglobin and 
Some Derivatives. 


The investigation of the ultra-violet absorption curves of 
proteins carried out in collaboration with Professor Hicks, 
of Adelaide University, was continued for part of the year. 
The curves for oxyhaemoglobin and some of its immediate 
derivatives have been measured. In the case of the 
pigmented derivatives, the wave length of the main band 
appears to be correlated with the degree of dispersion of 
the pigment and not with the valency of the iron. The 
curve of alkaline methaemoglobin differs from that of the 
other compounds containing protein, and resembles rather 
that of the less dispersed pigments—e.g., alkaline haematin 
and acid haematin in aqueous solution. Denaturation does 
not alter the ultra-violet absorption spectrum of globin. 
It is hoped to resume this work with improved apparatus 
when Professor Hicks returns from Europe. 
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As a result of these two last researches it can be seen 
that attempts to base on polarimetric measurements either 
a theory of the relationships between lipoids and proteins 
or a calculation of the position of the dominant ultra-violet 
absorption band of a protein are premature. With its 
limitations rightly understood, the specific rotatory disper- 
sion of a protein is probably the best available method for 
determination of its purity. The ultra-violet absorption 
method is useless for this purpose. 


Other Work in Progress. 


Miss Freeman is studying the effect of dilute formal- 
dehyde on the products of enzymatic hydrolysis of proteins 
in connection with the preparation of toxoids. Numerous 
determinations have been made on the effect of treatment 
with this reagent on the solubility, specific rotation, and 
amino-nitrogen of a large number of proteins, proteoses and 
peptones. Certain primary proteoses revert to substances 
similar in solubility to meta-proteins. An attempt is being 
made to ascertain the nature of the groups in the proteins 
which enter into the reaction. Mr. Holden is engaged in a 
study of the methods of separation of the globulins of 
serum and the relation of the lipoid to the eu-globulin. 
Preparation of a series of iminazole derivatives are in 
progress. It is hoped to determine the part played by the 
ee ring in the ultra-violet absorption spectrum of 
globin. 


Anaphylaxis in the Rat. 


Dr. Kellaway has carried out some experiments on 
anaphylaxis in the rat, and in particular has studied the 
response of the isolated uterine muscle of rats passively 
sensitised by the injection of rabbit antiserum to egg 
albumin serum. The response of the muscle on the addi- 
tion of egg albumin to the bath containing it is one of 
contraction and is clearly anaphylactic, since the uterus 
can be specifically desensitised either in vivo or in vitro, 
and can be protected in vitro both from reaction and from 
desensitisation if sufficient rabbit antiserum to egg albumin 
is present before egg albumin is added to the bath. 


The interest attaching to these experiments lies in the 
difficulty which they present to the acceptance of the 
otherwise well-established view recently put forward by 
Dale that histamine rather than some _histamine-like 
substance (Lewis) is ultimately responsible for the produc-~ 
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tion of anaphylactic phenomena. It is a well-established fact 
that the uterus of the rat responds by relaxation, and not 
by contraction, to histamine. Though the rat is very 
insensitive to histamine and the difficulty of producing 
anaphylactic symptoms in this species might conceivably be 
due to this fact, these experiments with the isolated plain 
muscle make this explanation unlikely. It appears probable 
that, whatever may be the part played by histamine in 
anaphylactic manifestations in other species, it plays no 
such role in the rat. 


Publication. 
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The Complement Fixation Test in Hydatid Disease: An 
Analysis of its Results. 


Dr. kK. D. Fairley and Miss F. E. Willams analysed the 
results of the hydatid complement fixation tests performed 
at the Institute over a five-year period from November, 
1921, including all cases tested after N. H. Fairley’s work 
on this subject at the Institute in 1920-1921. In general, 
they confirmed the results of the earlier report, though 
the incidence of positive reactions in hydatid cases was 
less than in the former series. 


In 148 patients examined prior to any operative inter- 
ference for hydatid disease, positive results were found in 
52.4%, though if a group of 41 patients not subjected to 
operation, in whom all the evidence suggested hydatid 
infestation, were included, the positive preoperative 
diagnosis would have been 62%. 


In about two-thirds of the patients with uncomplicated 
cysts, the reaction was negative. A strong reaction was 
never seen in these cases. With old degenerated cysts, 
uniformly negative results were found, but in cysts under- 
going degeneration positive reactions occurred in 37%. This 
variation depends on the extent and duration of the 
degenerative process. In cases of recent suppuration or 
recent rupture of the cyst, the reaction was almost invari- 
ably positive. 


In 58 patients tested prior to operation for recurrent 
or residual cysts, positive results were found in 52.8%. 
Failure to react in the post-operative period does not 
therefore exclude further infestation. On the other hand, 
the results of many tests in the post-operative period led 
to the conclusion that the fixation of six minimal haemo- 
lytic doses of complement more than nine months after 
operation probably indicates the presence of other cysts. 
The persistent fixation of three minimal haemolytic doses 
is not considered diagnostic of further infestation unless 
more than two years have elapsed since operation. 


The test was found to be specific though the opportunity 
of examining the sera of patients known to harbour other 
helminths did not arise. Prior to the first operation for 
hydatid disease, the fixation of 44 minimal haemolytic 
doses of complement or the persistent fixation of 3 minimal 
haemolytic doses was found to be diagnostic of hydatid 
infestation. 


To aid in the diagnosis of persistent infestation, it is 
suggested that the test should be performed at the end 
of the second week after operation, and also about five and 
ten months later. 
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“The Complement Fixation Test in Hydatid Disease. 
An Analysis of its Results.” 
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Disease Incidence in the Herbivora. 


In 1928, Dr. N. H. Fairley and Mr. Penrose, B.V.Sc., 
Superintendent of the City Abattoirs, working under a 
grant from the Commonwealth Government, carried out a 
survey of 60,525 sheep slaughtered during April and May 
of that year, in regard to the incidence of infection with 
caseous lymphadenitis and of infestation with hydatid, 
fluke, lungworm and Cysticercus tenuicollis. At the same 
time the incidence of infection with tuberculosis and 
actinomycosis and infestation with hydatid and fluke was 
investigated in 4,922 cattle. Finally the incidence of these 
last diseases was estimated in 2,497 pigs. Fairley and 
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Penrose in 1928 analysed and recorded the results in regard 
to hydatid infestation in the cattle and pigs and in 11,257 
sheep. The results of the completed survey have now been 
fully analysed and the results recorded by Kellaway, 
Penrose and Southwood. 


The sheep figures have been analysed in regard to sex, 
breed (merinos and crossbreds), and age. Though the 
sample was not representative of the general ovine popula- 
tion of the State of Victoria in these respects, the study 
of the incidence of infections and infestations in those 
groups of the same age and sex which were sufficiently 
large and sufficiently homogeneous yielded the following 
information :— 


(a) The incidence of hydatid infestation in sheep showed a 
notable increase with age, was higher in ewes in the 
age periods from 14 years onward (possibly in relation 
to the stress of lambing), and was higher in merinos 
than in crossbred sheep. The incidence in the whole 
sample was 17.01%. 


{b) The incidence of infestation with fluke was higher in 
ewes than in wethers and rams, and increased rapidly 
with age. Merinos appeared to be more susceptible 
than crossbred sheep. The incidence in the whole 
sample was 17.04%. 


(c) Infestation with lung worm (mainly Synthetocaulus 
rufesceus) Was more frequent in ewes than in wethers. 
Breed had no significant influence, and the incidence 
of gross infestation increased greatly with age. The 
percentage of infestation in the whole sample was 
BOAO. 


{d) The incidence of infestation with Cysticercus tenuicollis 
was higher in wethers and rams than in ewes. Cross- 
bred sheep appeared to be more exposed to infestation 
than merinos. The incidence of gross lesions decreased 
with age. The incidence in the whole sample examined 
was 4.62%. 


(e) The incidence of caseous lymphadenitis in the whole 
sample was 10.79%. The incidence of infection was 
only slightly greater in wethers than in ewes—it was 
somewhat greater in merinos than in crossbred sheep, 
and finally, it increased with age, though not so rapidly 
as in some of the parasitic infestations studied. The 
slight difference between the infestation rates in 
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wethers and ewes is in striking contrast to the figures 
obtained in Patagonia. This, as Dr. Gilruth suggested, 
is probably due to the more hygienic conditions asso- 
ciated with the performance of castration in this 
country. 


A study of the influence of infection or infestation with 
one disease upon the incidence of others was made in 
10,900 sheep of the 6 and 8-teeth groups. There was a 
definite tendency towards the association of helminthic 
infestations. The infection rate of caseous lymphadenitis 
was almost unaffected by infestations with hydatid or 
Cysticercus tenuicollis, but was definitely lower in sheep 
infested with fluke and lungworm. 


The ineidence of the various diseases studied among 
2,877 cows were: hydatid 26.62%, fluke 31.94%, actino- 
mycosis 2.68%, and tuberculosis 3.72%. Among 2,045 bulls 
and oxen the percentages were: hydatid 20.15%, fluke 
42.15%, actinomycosis 2.74%, and tuberculosis 4.16%. The 
numbers studied were insufficient to give significant 
information concerning incidence in the various age groups. 


While it was realised that the numbers of swine studied 
were almost too small to give significant information, the 
figures obtained were chiefly of value in indicating the very 
high proportion (over 98%) of pigs free from the diseases 
studied. The incidence of hydatid was 0.52%, of fluke 
0.07%, of actinomycosis 0.07%, and of tuberculosis 0.84%. 


Publication. 


KELLAWAY, C. H., 
PENROSE, J. S., and 
SOUTHWOOD, ERNEST: 


“On the Incidence of Certain Diseases in the Domestic 
Herbivora of Victoria.” 
(In the Press.) 


Clinical Studies. 


Dr. K. D. Fairley reviewed the literature and reported 
the history of a case of ochronosis following the prolonged 
application of carbolic oil to a varicose ulcer of the leg. 
Only thirteen similar cases have been recorded. Biochemical 
investigations on this patient were performed by Miss 
Splatt. 
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He has also recorded the history of a patient with 
pigment gall stones occurring as a sequel of blackwater 
fever. This late result of the disease has not been recorded 
previously, and it is suggested that routine cholecystography 
of patients who have suffered from blackwater fever may 
reveal pigment stones as a not uncommon sequel. 

Dr. Fairley has also investigated the end results in a 
series of patients with complete block of the right branch 
of the bundle of His. The condition is uncommon, though 
the routine electrocardiographic examination of all elderly 
patients complaining of symptoms of heart disease would 
doubtless show it to be of more frequent occurrence than 
has been suspected. When this lesion is revealed in an 
individual suffering from cardiac failure, the prognosis is 
very serious, the patient usually being incapacitated for 
the remainder of his life, which is generally a matter of a 
few months at most. 


Publications. 


FAIRLEY, K. D.: 
et Due to Carbolic Acid, with a Report of a 
ase.” 
The Medical Journal of Australia, Nov. 16th, 1929. 


“Cholelithiasis as a Sequel to Blackwater Fever.” 
(In the Press.) 


“The Diagnosis and Prognosis of Complete Block of the 
Right Branch of the Bundle of His.” 


The Melbourne Hospital Clinical Reports, June, 
1930; p. 33. 


Oral Sepsis. 

Dr. J. M. Lewis and Dr. Arthur Amies are continuing 
their work on the pathological histology of periodontal 
infections. A large amount of material has been collected, 
and excellent microscopical preparations have been made 
from it. Attention is being directed to the relationship of 
the soft tissues to the teeth and bone in the ovarian cysts 
containing teeth. 


Morbid Anatomy. 

During the year 561 routine Hospital autopsies were 
performed. Of this number 480 were done by Dr. Wright- 
Smith. These autopsies were well attended by the Honorary 
and Resident Medical Staff and Students. As in the 
previous year, careful records in triplicate were made. 
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_Seven hundred and thirteen routine histological examina- 
tions for diagnosis of pathological conditions have been 
made by Dr. C. H. Mollison and Dr. Wright-Smith. In 
addition, 572 histological sections of post-mortem material 
were examined. 


At a meeting of the College of Surgeons of Australasia 
held at the Melbourne Hospital in March, 1930, Dr. Wright- 
Smith, the Curator of the Museum, gave a demonstration 
of twelve pathological specimens. 


Demonstrations of pathological specimens of clinical and 
pathological interest were given to the Post-Graduate Class 
in September, 1929, and to the Honorary Staff of the 
Hospital in November, 1929. The latter demonstration is 
recorded in the Melbourne Hospital Clinical Reports. 


Publications. 
WRIGHT-SMITH, R. J.: 


“Demonstration of Pathological Specimens.” 
The Melbourne Hospital Clinical Reports, June, 
1930, p. 59. 


“Report of a Case of Osteogenic Sarcoma of the Tibia.” 


The Journal of the College of Surgeons of Aus- 
tralasia (In the Press). 


“Malignant Teratoma (Teratogenous Sarcoma) of the 
Urinary Bladder.” 
The Journal of the College of Surgeons of Aus- 
tralasia, November, 1929. 


“Epithelioma of the Lip with Visceral Metastases.” 
The Journal of the College of Surgeons of Aus- 
tralasia, March, 1930. | 
“Addison’s Disease—Absence of the Right Suprarenal 
with Atrophy of the Left Suprarenal.”’ 
The Medical Journal of Australia, May, 1930. 


MAUDESLEY, H. F., and 
WRIGHT-SMITH, R. J.: 
“Encephalitis Periaxialis Diffusa (Schilder).” 


The Melbourne Hospital Clinical Reports, June, 
1930, p. 21. 
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Photography. 


During Miss Maudsley’s absence, the macroscopic and 
microscopic photography has been carried out by Miss 
Helen Wischusen. 


Museum and Teaching. 


The Museum has been largely used by University 
lecturers and clinicians. Dr. C. J. O. Brown conducted 
pathological tutorials for the M.S. degree. Specimens have 
been used for demonstrations by the Hospital Honorary 
Staff. 


Sixty new specimens have been added during the past 
year, and about eighty specimens remounted. Many 
specimens have been re-classified. 


Amongst more. interesting specimens added were two 
cases of intracranial aneurysm, encephalitis periaxialis 
diffusa (Schilder), Krukenberg tumour of the ovary, 
carcinoma of jejunum, ranula, syphilis of the rectum, 
chylous cyst of the omentum, carcinoma of the gall bladder, 
generalised actinomycosis, acute gonococcal endocarditis, 
hydatid of the heart, papillary cystic adenoma of the 
kidney, seminoma of testis, dermoid cyst of the ovary and 
osteogenic sarcoma of tibia. 


We are particularly indebted to Dr. C. H. Mollison, Dr. 
Roy Chambers, Dr. S. V. Sewell, Mr. B. Kilvington, Mr. 
Alan Newton, Mr. E. King, and the Austin Hospital for the 
gift of rare and valuable specimens. 


Lecture-demonstrations in Elementary Bacteriology were 
given to fourth year students and to nurses by Dr. Bryce, 
Dr. Burnet and Dr. Wright-Smith. 


Biochemistry, Electrocardiography and Basal Metabolism. 


During the past year Miss Cecil Maudsley has been on 
leave of absence in England, where for six months she has 
been engaged in electrocardiograph investigations in Dr. 
Drury’s laboratory at Cambridge. The hospital electro- 
cardiograms, numbering 377, have been taken by Miss Jean 
Broad, B.Sc. Miss Maudsley’s absence for the year has 
caused some rearrangement in the biochemical department. 
Miss Splatt has undertaken the Basal Metabolic Rate 
determinations previously done by Miss Maudsley, and Miss 
Broad has assisted in the biochemical work. 
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In the Biochemical Department a large number of 
specimens have been received for examination. The number 
of Glucose Tolerance Tests carried out have been actually 
double that of the previous year, and as this is a very 
time-consuming test, the work of the department has 
thereby been greatly increased. 


In the Metabolic Department the work has also become 
much heavier. Last year some 300 estimations were made, 
but this year Miss Splatt has made over 400 basal meta- 
bolic rate determinations. As this is a state of “saturation,” 
any further increase will have to be met by a second room 
for determinations and an additional metabolist. 


With the co-operation of Dr. Eric Cooper, a number of 
cases of glycosuria which were thought to present unusual 
features were re-investigated a year or more after their 
discharge from the hospital. It is hoped to publish this 
work shortly. . 


A number of water-packed fruits used in the Diet Kitchen 
for the diabetic patients’ diets have been analysed. Our 
thanks are due to Professor Young and Miss Law, who 
undertook experiments to determine the most suitable 
method of analysis, for their advice in this matter, and also 
to Mr. Millikan, who carried out some of the analyses. 


Bacteriology and Clinical Pathology. 


During the past year special effort has been directed 
towards the organisation of the work of individual members 
of the staff of this department, so that the large numbers 
of specimens sent to us are both thoroughly examined and 
reported on as quickly as possible. This work and that of 
systematic filing of records has progressed steadily. 


The total number of specimens received for bacteriological 
and cytological examination during the last hospital year 
has been 6,458, which gives a weekly average of 124. This 
figure shows a slight increase on that for the previous year. 


During the past twelve months, 3,741 Wassermann and 
237 Gonococcal Complement Fixation tests have been done, 
giving a weekly average of 75 and 4 respectively. 


Skin tests for allergic sensitiveness, numbering 1,305, 
have been carried out on 60 individual patients, and in a 
few instances, with the co-operation of Miss Splatt, special 
extracts have been prepared of substances to which the 


37 


patients have possibly become sensitive. Thus, an extract 
from the shavings of myrtle wood, of which heels are made, 
was used to test a worker in a boot factory, and a prepara- 
tion of snake skin was made for one of the Director’s 
assistants in whom contact with snakes provokes attacks 
of asthma. He was much relieved by a series of injections 
of the special extract prepared for him. 


In August, 1929, Dr. G. R. Osborn resigned from the 
position of Assistant Bacteriologist, and his place was 
taken by Dr. Hilda Gardner, who prior to her appointment 
had been gaining experience as an honorary worker in the 
departments of Morbid Anatomy and Bacteriology. 


Towards the end of 1929, at the suggestion of Dr. Eric 
Cooper (Medical Superintendent of the Melbourne Hospital), 
a Blood Transfusion Service to provide voluntary donors 
for the Metropolitan Hospitals was inaugurated by the 
Victorian Branch of the British Red Cross Society on lines 
similar to those on which such a service is carried out in 
London. The tests necessary to determine whether those 
offering their blood are suitable to be used as donors have 
been undertaken by this department. Up to date, 128 
volunteers have been tested. 


An innovation this year has been an arrangement with 
the Medical Superintendent whereby each Hospital Regis- 
trar is on duty in the laboratory one day a week from 4 to 
6 p.m. Apart from the general experience gained in clinical 
laboratory methods, it is considered that the training 
afforded by this arrangement should enable those who 
receive it to carry out any tests needed in cases of urgency. 
at times when the bacteriologist is not available. In 
addition, the facilities of the biochemical and bacteriology 
departments have been granted to Dr. E. Gault (Medical 
Registrar), who has commenced an investigation on the 
effect of certain preparations of liver and other substances 
on the blood picture in cases of anaemia. 


Other routine serological work has been carried out as 
heretofore by Miss F. E. Williams, and has included 
complement fixation tests for hydatid disease, 265; 
Wassermann’s, 374; bilharzia, 9; and for gonococeal disease, 
ye 


The Casoni test has been extensively used. Dr. Wright- 
Smith has carried out 231 tests, with 32 positive and 199 
negative results. 
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The Library. 


Our thanks for the gift of journals and books are due 
to the following :— 


Dr. F. M. Burnet, Dr. 8. O. Cowen, Miss Danks, Dr. K. D. 
Fairley, Dr. C. H. Kellaway, L’ Academie Royale de Medicine 
de Belgique, the Commonwealth Department of Public 
Health, the Council of Scientific and Industrial Research, 
the National Institute of Medical Research (London), the 
Royal Society of N.S.W., the Medical Society of Victoria, 
the Rockefeller Institute (New York), la Societe royale des 
Sciences Medicales, Cancer Research Committee (Sydney), 
Universitets Biblioteket (Lund, Sweden). 
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